An experiment arranged in 2 × 3 (2 concentrate supplement levels (CSL) and 3 breeds) factorial was carried out to evaluate the effect of CSL, breeds, and their interaction on feed intake, digestibility, feed utilization efficiency, and blood profiles of Ethiopian fat-tail hair sheep. The CSL were 1% and 1.75% body weight, designated as L1 and L2, respectively. The breeds used were yearling intact male Blackhead Ogaden (BHO), Horro and Washera. Sixteen sheep from each breed were divided into two based on initial body weight and randomly allocated to two dietary treatments for digestibility and growth trials of 10 and 90 days, respectively. Grass hay as a basal diet was offered ad libitum to each sheep. Feed intake every day and live body weight at interval of ten days were recorded for the duration of the experiment. Blood samples and linear body measurements were taken a week before the end and on the last day of the experiment from all sheep, respectively. Dry matter and nutrient intakes, except concentrate supplement and CP, were influenced by the interaction. The higher (p < 0.0001) DM digestibility was recorded from sheep supplemented with L2 than L1. Consequently, sheep supplemented with L2 had significantly higher (P < 0.05) feed conversion efficiency (FCE), average daily gain (ADG) (57.3 vs 44.2 kg), total gain (TG) (5.3 vs 3.9 kg) and final body weight (FBW) than those supplemented with L1. Among breeds, Horro sheep recorded higher (P < 0.05) DM intake, digestibility, and FCE than the rest of the breeds. Consequently, this breed has significantly (p < 0.05) higher TG, ADG, and FBW. Some of the blood hematology (PCV, MCV, neutrophils, and monocytes) and sera metabolites (total protein, urea, and cholesterol) How to cite this paper: Ayele, S., Urge, M. 
Introduction
Sheep (Ovisaries) are found across all garo-ecologies and in nearly all production systems. They are suitable for extensive to highly mechanized production systems. Globally, sheep are the species with the highest number of recorded breeds, contributing 25% to the total mammalian breeds [1] , and they are used for a variety of purposes. Sheep make a substantial contribution to the wellbeing of multitudes of people around the World by providing meat, milk, fibre, and skin. Like some other countries in the world, Ethiopia possesses genetically diverse sheep [2] and it owns the second largest sheep population in Africa [3] .
The sheep breeds of the country are widely adapted to different climates, ranging from sub-alpine to arid lowlands and are found in all production systems being entirely raised under traditional production system and characterized by low input-output [2] [4] .
In Ethiopia, sheep plays a crucial role in the national economy, but have low growth rate with average carcass weight not more than 10 kg/head [5] that limited the earning from the sector. The low productivity is attributed to inadequate indigenous breed utilizations for production, poor nutrition, and poor genotype [4] [6] . So far, a number of research works have been conducted to assess the effect of plane of nutrition on growth performance and carcass traits of a particular sheep breed [7] [8] [9] . However, considering the large sheep genetic resource base, comparative studies that show whether the performance of Ethiopian fat tail hair sheep is differently influenced by genotype and level of supplementation are very limited.
Various research results noted that animal growth is a function of the animal's genetic potential and the extent to which the environment, particularly nutrition, allows this potential to be expressed [10] [11] . Effect of genotype [12] [13], genotype and feeding system [14] , and genotype and levels of feeding [15] on performance of sheep has been reported, although potential differences in response to different feed levels among genotypes have not been sufficiently illustrated. Knowledge of comparative growth potential among sheep genotypes and their response to different level of feeding are essential to identify the potential breed as well as to establish various management alternatives for the different genotypes.
In the present study, comparative performance of three sheep breeds, namely Black head Ogaden (BHO), Horro and Washera under feedlot condition was evaluated. Performance measures investigated include feed intake, digestibility, growth performance and blood profiles.
Materials and Methods

Experimental Site
The study was conducted during March to July 2015 at Haramaya University goat farm, located at 9˚25'N latitude and 42˚2'E longitude. The area lies at an altitude of 1950 meters above sea level (m.a.s.l) and receives 790 mm total average annual rainfall of bimodal type. It has an average temperature of 16˚C with mean maximum and minimum annual temperatures of 24.02˚C and 9.73˚C, respectively [16] .
Description of Sheep and Experimental Design
Three indigenous sheep breeds, BHO, Horro and Washera were used for the comparative study. Blackhead Ogaden breed has fat rump tail [2] and inhabits the arid low land part of the country and widely distributed within 42˚E -48˚E longitudes and 3˚N -9˚N latitudes [17] . The breed is well adapted to heat, feed and water shortage and has long distance tracking ability [18] [19] . According to ESGPIP [20] BHO sheep is one of the most preferred sheep breed to Middle East export markets. Horro breed inhabits tepid to cool wet highlands in range of altitude 1400 to 2000 m.a.s.l in North West Ethiopia between 35˚E and 38˚E longitudes and 6˚N and 10˚N latitudes [17] . The breed is characterized by long fat-tail and large size and is the most prolific and best meat producing breed under good environment [18] . Washera breed is characterized by wide fat tail, large body size, long and thin legs and long neck [21] . The breed inhabits the moist highland part of the country in altitude range of 2000 to 3100 m.a.s.l in northern Ethiopia of West and East Gojam zones of the Amhara Region extending to the south of Lake Tana.
Though the university has no established system for ethical approval of animal experiments, all animal handling practices followed the international guiding principles listed by the Council for International Organizations of Medical Sciences and the International Council for Laboratory Animal Science [22] .
A total of 48 (16 from each breed) yearling intact male sheep were purchased from the niche markets of the breeds and used for the experiment. Age of the animals was determined by their dentition and information obtained from the owners. The initial body weights were 19.5 ± 0.2, 22.5 ± 0.2 and 21.8 ± 0.2 kg (mean ± SE) for BHO, Horro and Washera breeds, respectively. Sheep were ear tagged for identification and quarantined for 21 days. During this time, they were vaccinated for ovine pasteurellosis (2 ml/head), injected with Ivermectin (0.2 mg/kg) and de-wormed with Albendazole (15 mg/kg) against endo-para-sites, and sprayed with Diazinine (1 ml/liter of water) for ecto-parasites. At the end of the quarantine, each sheep was weighed and placed in an individual pen (134.8 × 78 cm) equipped with feed trough and water bucket. The sheep were acclimated to the experimental feeds and procedures for 15 days, which was followed by 10 days of digestibility and 90 days of growth trial in that order.
The experiment was conducted in a 2 × 3 (2 CSL and 3 breeds) factorial arrangement of treatment. The 16 sheep of a breed were divided into two based on their initial body weight and randomly allocated to the two levels of concentrate supplement. The two CSL were supplementation at 1% and 1.75% body weight of each sheep, designated as L1 and L2, respectively and was provided in two equal halves at 800 and 1600 hours. The amount of supplement offer was adjusted every 10 days based on the body weight of the individual animal. The concentrate supplement comprised of wheat bran (44%), noug cake (29%), maize grain (26%) and salt (1%) on DM basis. The supplement mix is set to maximize the energy and protein content of the diet. Wheat bran is used as a cheap energy source and maize grain is included to maximize the energy content of the supplement. Dhakad et al. [23] reported lower ADG for growing lambs when wheat bran replaced cake at high level (75% wheat bran and 22% groundnut cake) and suggested a threshold level of 50% inclusion of wheat bran, a level that did not affect lamb growth adversely, on which the present proportion was based. Noug cake (29%) and maize grain (26%) is included to make metabolizable energy content of 11.94 MJ/kg DM and 19.2% CP to ensure maximum growth with least cost. Clean water was available to animals all the time. The hand chopped natural pasture hay basal diet was provided ad libitum at 20% refusal rate. The hay offer was adjusted every week based on their intake. The hay was dominantly composed of grass genera such as Sporobolus, Digitaria and Eragrostis and very few herbaceous legumes.
Feed Intake and Digestibility
At the end of adaptation period, digestibility trial was conducted using all sheep.
The lambs were adapted to carry fecal collection bags for three days, which was followed by 7 consecutive days of daily total fecal output collection for each animal. About 20% of the daily total fecal output was taken to form a composite sample for each animal. The sample was stored at −20˚C until it was thawed, thoroughly mixed and a sub sample of about 10% was taken and kept in a deep freezer until needed for analysis.
Feed offers and refusals during the 7 days of digestibility as well as growth trial of 90 days were recorded for each animal on a daily basis and a composite feed sample per feed and refusal sample per treatment was formed for each trials. Dry matter intake was calculated as a difference between the offer and refusal. The apparent digestibility coefficient of DM and nutrients were calculated using a ratio of nutrient consumed minus nutrient in faeces over nutrient consumed multiplied by hundred.
Body Weight and Linear Body Measures
The lambs were weighed at the commencement of the experiment and every 10 days thereafter. The final body weight (FBW) was taken the night before the lambs were slaughtered. All measurements were taken after overnight withdrawal of feed and water. Total gain (TG) was calculated as the difference between FBW and initial body weight (IBW). Average daily gain (ADG) was determined by dividing differences of the FBW and IBW by the number of feeding days.
Feed conversion efficiency (FCE) was calculated as a proportion of ADG to daily dry matter(DM) intake.
Feed conversion efficiency =
( )
Average daily gain g day g Average daily dry matter intake day
The metabolize energy MJ/day intake was estimated from digestible organic matter intake (DOMI) values by using the equation of AFRC [24] as ME (MJ/d) = 0.0157*DOMI g/kg DM.
At the end of the growth trial, linear body measurements such as heart girth (circumference around the chest just behind the front legs and withers), body length (the distance from base of tail to the base of the neck), height at withers (the distance from the surface of a platform on which the animal stands to the withers), pelvic width (distance between the two ends of the pelvis bone), neck circumference (circumference at base of neck), thigh circumference (circumference around the middle of the thigh) were taken from each sheep using measuring tape [25] . The measurements were taken in the morning before animals were offered feeds and water to reduce errors due to gut fill and at similar position when animals stand correctly.
Laboratory Analysis of Feeds, Feces, and Blood Profiles
Sub samples of feed offer, feces and refusals were dried at 60˚C for 72 hours and ground to pass 1 mm sieve screen and used for chemical analysis. Dry matter content was determined by drying the samples in an oven at 105˚C overnight while ash content was determined by burning the samples at 550˚C for 5 hours in a muffle furnace. Nitrogen (N) was determined by Kjeldahl method [26] . Neutral detergent fiber (NDF) and acid detergent fiber (ADF) were determined following the procedure described by Van Soest and Robertson [27] . The Packed Cell Volume (PCV), haemoglobin (Hgb), mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration (MCHC), red blood cell (RBC), total white blood cell (WBC), differential WBC (nuetrophil, lymphocyte, and monocyte), and platelet were determined from whole blood by electronic cell counter (Hematology Analyzer, 2.5 Release, Germany). Total protein was analyzed from serum by Biuret method, urea by enzymatic method (GLDH method), creatinine using photometric colorimetric test for kinetic measurements (Jaffe'-reaction), glucose using enzymatic colorimetric test (GOD-PAP method), and cholesterol level was determined using enzymatic colorimetric method with lipid clearing factor (CHOD-PAP method) using the reagents developed for each parameter test and the instrument Huma analyzer 3000, Germany.
Statistical Analysis
Data were analyzed using the general linear model (PROC GLM) procedure of SAS [28] . Adjusted Tukey test (p < 0.05) was used to locate means that are significantly different. The statistical model used was: Yijkl = µ + Bi + Bj + Fk + (B × F)jk + Eijkl. Where; Yijkl = the response variable; µ = overall mean; Bi = effect of block; Bj = effect of breed; Fk = effect of CSL; (B × F)jk = interaction between breed and CSL, and Eijkl = random error. When the interaction effects were significant, the interaction least square means were presented and discussed. In the absence of interaction, least square means of the main effects were presented and discussed.
Results
Chemical Composition of the Experimental Feeds
The hay contains a CP level that can satisfy the maintenance requirement of ruminants, but high NDF and ADF content reflect late stage of maturity at harvest (Table 1) . On the other hand, the concentrate mix and its ingredients had high CP, low level of NDF and ADF values with an estimated metabolizable energy content of 11.94 MJ/kg DM.
Dry Matter and Nutrient Intakes
There was significant (p < 0.001) breed by CSL interaction for hay, total DM, OM (P < 0.0001), NDF (P < 0.0001), and ME intakes (P < 0.01) ( Table 2 ). Generally there were differences in response to DM and nutrient intakes between groups consumed the two CSL, which appeared to be a possible reason for the interactions observed. Crude protein and concentrate intakes varied among genotypes and between CSL. Horro sheep consumed higher (p < 0.0001) amount of concentrate supplement than the other breeds. Crude protein intake ranked Horro > Washera > BHO (p < 0.0001). Crude protein and concentrate supplement consumption were greater at high (L2) than low level (L1) of supplement. Within genotype and CSL in the same row, means with different superscript letter differ significantly (p < 0.05); BHO = Blackhead Ogaden, H = Horro, W = Washera, L1 = hay + 1% of body weight CS, L2= hay + 1.75% of body weight CS, CS = concentrate supplement, CSL = concentrate supplement level, TDMI = total dry matter intake, ME = metabolizable energy, DM = dry matter, OM = organic matter, CP = crude protein, NDF = neutral detergent fiber, SEM = standard error of mean.
Apparent Dry Matter and Nutrient Digestibility
Interaction was not significant for digestibility of DM and nutrients. But significant variation among breeds and between levels of concentrate supplement was apparent (Table 3) . Horro sheep recorded significantly (p < 0.0001) higher digestibility of DM and nutrients than BHO and Washera, while BHO and Washera had similar digestibility values. Digestibility values were significantly higher at L2 than L1 CSL.
Body Weight and Feed Conversion Efficiency
Breeds and concentrate levels differ significantly for all body weight parameters with the exception of initial BW for the two level of supplementation (Table 4) .
Horro sheep has higher (p < 0.0001) FBW, TG, and ADG than BHO and Washera breeds. Blackhead Ogaden sheep has higher total gain (TG) and ADG than Washera, which also has lower (p < 0.0001) FCE than BHO and Horro breeds. Growth performance and feed efficiency of all the breeds were better at high than low level of concentrate supplement.
Linear Body Measures
With the exception of heart girth (HG) for which there was interaction (p < 0.001) between breeds and levels of concentrate supplement (Table 5) , only main effects were significantly variable for the other linear body measures. The HG of BHO sheep was lower (p < 0.0001) than Horro, while the value for Washera was similar (p > 0.05) with the two genotypes at the high CSL, but differ with BHO sheep at low CSL. Wither height (WH) was similar between Horro and Washera, and was higher than BHO sheep (p < 0.0001). Pelvic width (PW) ranked Horro > BHO > Washera (p < 0.001). Neck and thigh circumference were similar between BHO and Washera and higher for Horro than the two breeds (p < 0.001). Body length (BL), PW, and thigh circumference (TC) of the sheep were higher at higher level of concentrate supplement, but WH and neck circumference (NC) were not influenced by the level of concentrate supplementation. Within breed and CSL in the same row, means with different superscript letter differ significantly (p < 0.05); BHO = Blackhead Ogaden, H = Horro, W = Washera, L1 = hay + 1% of body weight CS, CS = concentrate supplement, CSL = concentrate supplement level, L2 = hay + 1.75% of body weight CS, SEM = standard error of mean.
Blood Hematology
There was an interaction effect between breed and CSL for PCV, MCV, neutrophils, and monocytes (Table 6 ). The interaction for PCV may be due to the low value recorded for BHO at the low level of concentrate supplement as compared to the other values. The MCV (PCV/RBC) increased for Washera, but decreased for Horro and BHO at high level of supplementation (P < 0.001) which is an attribute of higher PCV for Washera and RBC for BHO. Neutrophils for BHO and Washera increased significantly with level of supplement, but was similar for Horro sheep. Monocyte was significantly higher at higher than low level of supplement for only BHO. Washera breed has showed higher hemoglobin concentration than BHO sheep. BHO has lower, while Horro and Washera recorded higher MCH (P < 0.05). The BHO sheep recorded the highest RBC, Washera intermediate, and Horro the smallest (P < 0.01). Horro sheep has more lymphocytes than BHO and Washera sheep. Mean corpuscular hemoglobin concentration, WBC, and platelet were not influenced (P > 0.05) by both factors. Sheep consumed L1 concentrate supplement had significantly (p < 0.0001) higher RBC than L2 group. Significantly (P < 0.01) higher MCH and lymphocyte values were observed at L2 than L1 CSL.
Serum Biochemistry
There were significant CSL by breed interactions for total protein (P < 0.0001), urea (P < 0.001), and cholesterol (P < 0.01) values, which were higher at higher than lower level of concentrate supplement for Horro and Washera sheep (Table   7) . Nevertheless, protein and cholesterol for BHO did not defer between the two levels of concentrate supplement. Creatinine level did not differ among breeds and between CSL, but glucose was higher for BHO followed by Washera and Horro in that order (P < 0.0001), as well as in L2 than in L1 supplemented lambs (p < 0.01). 
Discussion
Feed Intake and Digestibility
The lack of substitution effect of concentrate supplement for hay at higher level of supplement feeding indicates that the two CSL have complementary effect on the basal diet hay [29] . Balanced concentrate supplement promotes greater roughage intake, total feed intake, and nutrient digestion and utilization [31] [32]. The difference in total DM intake (%BW) of the three breeds may reflect variation in volume of the reticulo-rumen among the breeds. Difference in the ability to digest feed, the variation in the ADG, and other characteristics associated with animal's ability to utilize energy from the diets [33] . As noted by various researchers, the ruminants' reticulo-rumen volume determines the potential physical intake of forages [33] [34] [35] . According to Getahun [36] the level of intake and the weight of the empty reticulo-rumen in goats have positive correlation. Similar to the present study, Dereje et al. [37] observed higher intake Table 7 . Some serum biochemistry of three Ethiopian fat tail hair sheep breeds fed two levels of concentrate supplement. at 1.5% than 1% of body weight of concentrate supplement in a trial comparing three goat breeds. Significant breed effect on total DM intake is also reported by Tsegay et al. [38] . The review work of Pulina et al. [39] showed that voluntary feed intake in sheep is transmitted from parent to offspring with h 2 value of 0.11 to 0.66. Higher nutrient digestion and better FCE by Horro breed may be due to higher CP and ME intake than BHO and Washera breeds. Likewise, L2 concentrate supplement provides higher CP and ME thus, higher digestibility and FCE was recorded in lambs supplemented by the higher level of concentrate supplement. As stated by McDonald et al. [40] supplementation of poor quality forage with good protein feed has increased the availability of nitrogen in the rumen, thereby improving the rate of degradation and utilization of the feed.
Growth Performance
In previous studies, ADG of 25 -34 g/d [41] , 73.7 -91.3 g/d [8] for Washera; 47.3 g/d [34] , 40 -93.75 g/d [42] for Horro and 60.4 -95.6 g/d [43] for BHO that consumed basal diets and supplement with different types were reported. The variation in ADG recorded for the three breeds under different experiment is an attribute of the feeding level and diets used and the age of the animal during the experiment. In the current study, Horro breed gained more than the other two breeds which may be an attribute of better efficiency in nutrient digestion and utilization. Various researchers noted positive and strong correlation between digestibility to weight gain [7] [8] [41] . The differences in ADG between supplement levels is an attribute of higher CP and ME intake that allows more mi-crobial population growth and therefore promote digestion making nutrient available to increase weight gain in sheep supplemented with high level of concentrate. These findings are in agreement with that reported by Tsegay et al. [38] who observed higher ADG for the sheep supplemented with 350 g/d concentrate than those supplemented with 150 g/d. Dereje et al. [37] surements between supplement groups may be largely attributed to the higher CP and ME intake that enhanced skeletal growth.
Blood Hematology
All blood hematology and serum biochemistry values obtained for all breeds in the present study were within the normal reference range reported by Radostits et al. [29] and Kaneko et al. [30] . The marked increase in PCV in BHO at high level of concentrate supplement is attributable to the variation in the number of RBC or circulating plasma volume [46] . Variability in PCV among breeds was reported by various researchers in sheep [47] [48] and in goat [49] . The lack of effect between CSL on PCV in the present study is in line with that reported by Okah et al. [50] for west African Dwarf sheep supplemented with different levels of poultry droppings (10%, and 20%). Lack of difference for Hgb concentration between supplement levels is in agreement with other study conducted using Santa Inês lambs fed various mixture of physic nut meal with soybean meal and ground corn [51] . Increased level of Hgb concentration is attributed to ability to tolerate infection and good nutritional status as well as breed of animals [47] [48] [49] .
The higher RBC and lower Hgb concentrations in BHO may indicate the need for higher oxygen supply for rapid cellular metabolism with increased availability of nutrients. This breed is adapted to arid environment where feed supply is scarce and may adjust their metabolic activity in accordance with feed availability, one of which could be increasing rate of metabolism which in turn requires higher oxygen supply through increased red blood cell concentration. In the present study, higher RBC was obtained at L1 than L2 CSL. Since more red blood cell count is expected at high level of supplement because of more iron supply, the higher RBC obtained at L1 concentrate supplement is unexplained.
The MCV, MCH, and MCHC values coupled with PCV and Hgb are very important in the diagnosis of anemia and also serve as a useful index of the capacity of the bone marrow to produce red blood cells in animals [46] . Previous findings noted that these parameters are dependent on genotype, sex, age, season [47] [49] and feed [52] . The lower MCV for BHO at both level of supplementation compared to Horro and Washera was due to higher RBC while higher MCH in the Horro and Washera breeds compared to BHO was attributed to the higher Hgb and lower RBC record.
The numerical difference in WBC count among sheep breeds may reflect the existence of variations in degree of disease resistance and variation in adaptability to local environmental and disease prevalence conditions [53] . Among the sheep breeds compared in the present study, Horro breed had numerically higher WBC count than Washera sheep. Tibbo [4] noted Horro sheep express their growth potential regardless of exposure to the climatic stressors and health challenges such as cold and pneumonia than the Menz sheep breed in the environment native to Menz sheep. This may indicate the superiority of the breed to tolerate diseases and to adapt to the environment to which they are exposed. In the present study, WBC differentials were significantly affected by breed, CSL, and some interaction. The effects of genotype on these parameters are in agreement with that noted by Tibbo et al. [51] and Njidda et al. [47] . The finding that diet has no substantial effects on blood platelets concord with Oliveira et al. [51] who observed similar result for Santa Inês lambs fed various mixture of physic nut meal with soya bean meal and ground corn. Lack of significant difference among genotypes on platelets contradicts with those of Jawasreh et al. [54] who obtained significant breed effect for platelets on different genetic lines of Awassi ewes. It is known that blood platelets are implicated in blood clotting. Low platelet concentration suggests that the process of clot-formation (blood clotting) will be prolonged resulting in excessive loss of blood in case of injury.
Serum Biochemistry
The observed total protein values in the present study are slightly lower than the values (64 to 83 g/L) reported by Njidda et al. [47] for the three breeds of Nigerian sheep. The observation that higher level of concentrate supplemented group has higher total protein than the low level group could be attributed to higher protein intake from the higher level concentrate supplement. In agreement to this study, Hoffman et al. [55] found more serum total protein and albumin but similar albumin to globulin ratio for Holstein heifers fed a diet having 15% CP than 8% CP. Contrary to this finding, Okah et al. [50] obtained similar serum total protein concentration irrespective of dietary levels.
In the present study, BHO breed has significantly (p < 0.001) higher value of urea than Horro and Washera at L1 concentrate supplement, which could be the attribute of higher total serum protein. Similarly, at L2 concentrate supplement, Horro breed has higher serum urea concentration than BHO and Washera breeds, which is in accordance with the crude protein intake. Lack of significant dietary effect on creatinine concentration is contrary to those of Shaker et al. [56] and Tope et al. [52] . On the other hand, lack of breed effect on this parameter disagrees with the report of Njidda et al. [47] but concurs with result of Jawasreh et al. [54] . The observed Cholesterol values in the present study are similar to 1.05 to 1.5 mmol/L documented as normal value for sheep [29] but lower than 1.8 to 2.5 mmol/L reported for yearling Northern Nigeria sheep breeds [47] . In addition, significant breed effect on cholesterol level was also observed in the work of Jawasreh et al. [54] . On the other hand, similar to these findings, significant dietary effects on cholesterol levels have been reported by Tope et al. [52] and Shaker et al. [56] .
The reason for variation in glucose concentration among genotypes in the present study is the greater difference in dietary energy intake and due to variation in growing ability. Likewise, the higher glucose recorded from L2 sheep than from L1 sheep could be due to the higher dietary energy intake. Similar to the present study, Catunda et al. [57] found higher glucose concentration in supplemented hair sheep than un supplemented ones.
Conclusion
The study show that genotypes and levels of concentrate supplement influenced feed intake, growth rate, and blood profiles of the selected fat tail hair sheep breeds of Ethiopia. Concentrate supplement feeding at the rate of 1.75% than 1% body weight improved rate of digestion, dry matter intake, efficient utilization of the feed, linear body measurements and daily gain. Among breeds evaluated, Horro sheep has better dry matter intake, nutrient digestion, feed efficiency, and growth ability. This indicates the potential of the breed for meat production.
Blood profile results showed variation among breeds and were highly sensitive to genotype by CSL interaction implicating that such factors need to be critically considered in the establishment of reference ranges of blood profile for Ethiopia sheep breeds. In general, the study indicated presence of variation among Ethiopian sheep breeds in growth ability and high concentrate supplement is needed to express their genetic potential.
